Lyoprotection of aviscumine with low molecular weight dextrans.
The aim of this research was to ascertain whether dextrans with low molecular weight will stabilize aviscumine. During freeze-drying increasing concentrations of dextran T1 (MW 1000) stabilized aviscumine. Eight percent of dextran resulted in a nearly 100% recovery of the activity and in addition a complete amorphous structure of the solid phase was obtained. By decreasing the molecular weight of the dextran from 75 to 1 kDa, the protein activity was increased by 20% in the lyophilisate. Combinations of dextran with either trehalose or mannitol showed no additional effects on stability. The improved stabilization of aviscumine using low molecular weight dextrans is explained by an increased interaction between the protein and the dextran molecules (like hydrogen bonds), whereas they are sterically hindered if larger dextran molecules are used. When the protein concentration was increased from 10 to 100 microg/ml (in formulas with 8% dextran T1), no influence on the protein activity could be found. With regard to the carbohydrate-binding activity of the protein, it was shown that the optimal content of residual water in the lyophilisate should be about 2%. Above and below this percentage a destabilization of the protein was observed. The often discussed failure of dextran as a stabilizing excipient in the freeze-drying of proteins seems to be a question of the selection of the correct molecular weight.